Many dense granules have been found in the cardiac muscle cells and in the specific cells which are present in the interstitial tissue of the cyclostome heart by electron microscopy (OSTLUND et al. 1960 , BLOOM et al. 1961 . Chemical analysis of these granules revealed a large amount of catecholamine contained in the granules (BLOOM et al. 1961) .
On the other hand, the presence of spherical, electron-opaque granules within the atrial muscle of the mammals has been reported by a few investigators in recent years (KISCH 1956 , POCHE 1958 , BOMPIANI et al. 1959 , VIRAGH et al. 1960 , BATTIG et al. 1961 , JAMIESON et al. 1964 ). In addition, the granules are constantly present in the atrial muscle fibers of various mammals (JAMIESON et al. 1964) . Concerning the functional significance of these granules, PALADE (1961) suggested that the atrial granules contained catecholamine as in granules seen in cyclostome heart based on the decrease of the number of granules in the atrial muscle cells in responce to reserpine administration.
However, whether the specific dense granules in the mammalian atrial muscle cell contain catecholamine as in those in the cyclostome heart has not been decided as yet.
The present study was undertaken in order to elucidate this problem. The atria of rats in which drugs related to catecholamine metabolism were administered were subjected to histochemical fluorescence method for the detection of catecholamines as well as to electron microscopy.
Materials
and Methods
Electron microscopy
For electron microscopic studies, the atrium was removed from 15 rats. Five of these animals were treated with reserpine (10mg/kg, intravenously) 6hrs before killing, five with L-DOPA (100mg/kg,i. v.) 2hrs before sacrificing and five controls. All the animals had their heads cut off unanesthetically and their chests cut open immediately after the right atrium was taken out. The specimens were placed for 2 hrs in cold Millonig's buffered osmium tetraoxide solution (pH 7.4). Other specimens were fixed for 2 hrs in 2.5% glutaraldehyde adjusted to pH 7.4 with phosphate buffer and then postfixed for 1hr in buffered 1% osmium tetraoxide.
Following fixation, the tissues were dehydrated by transfer through a series of ethanol and absolute aceton, and embedded in Epon 812. The sections were made with a Porter-Blum microtome and examined under a JEM-7 electron microscope. 367 
Discussion
As is evident in the present findings, the a trial granules decreased upon reserpine treatment, while markedly increased upon L-DOPA treatment.
Since these drugs act on catecholamine metabolism, these finding of quantitative variation of specific granules suggested to us that the atrial specific granules may contain catecholamines.
The following facts are against this assumption:
(1) As shown by several investigators (ANGELAKOS et al. 1963 , DAHLSTROM et al. 1965 , JACOBOWITZ et al. 1967 , many fluorescent nerve fibers were found in the atrium but no fluorescent substance due to catecholamine was noted within the atrial muscle fibers. Even after the loading test to elevate the catecholamine activity present in a minute amount through L-DOPA administration, no fluorescent was recognized in the atrial muscle cells. (2) Through an autoradiographic study of atrial myocardium following H3-dopamine or H3-norepinephrine administration, the failure of accumulation of these substances in the atrial muscle was reported (WOLFE et al. 1962 , POTTER et al. 1962 , JAMIESON et al. 1964 . These findings combine to lead to the conclusion that the granules do not contain catecholamine itself.
One possible explanation for the quantitative variation of the atrial granules after reserpine-or L-DOPA-treatment might be that the drugs act on the nerve endings and quantitative changes of the number of granules probably take place according to the changes in the function of the atrial muscle. The electron-opaque granules are constantly present within the atrial myocardial cell of the mammals and are formed in the Golgi-complex.
Although their function is unknown, substances which are important in the activity of atrial muscle cells are believed to be produced by them.
Summary
Electron-opaque granules in the atrial muscle cells of the rat were studied electron microscopically. The granules accumulated around the Golgi-complex in the cell. Besides, they occurred in less numbers in the sarcoplasmic layers between myofibrils and under the plasma membrane. The Golgi-complex seemed intimately related to the production of the granules. The granules decreased after treatment of the rats with reserpine, while markedly increased after administration of L-DOPA.
In the histochemical examination of FALCK and HILLARP, however, fluorescence due to catecholamine was found neither in normal rats nor in the animals treated with reserpine or L-DOPA. It was thus concluded that the atrial specific granules do not contain catecholamine.
